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PURPOSE: 

ASSUMPTIONS: 

LM TRANSFER PHASE INITIATION (TPT) LEGIC REV 05 11/27/68 
TARGETING PROGRAM (P74) 

(1) TO CALCULATE THE REGUIRED DFLTA V AND OTHER ENITIAL CONDITIONS REQUIRED BY THE LGC FOR LM EXECUTION OF THE 
TRANSFER PHASE [AITIATICN MANFUVER, GIVEN: 

TAY TIME OF TENITION TIG (TPI} OR THE ELEVATION ANGLE (E) OF THE LM/CSM LOS AT TIGCTPI} 

{B) CENTRAL ANGLE OF TRANSFER (CENTANG) FROM TIG{TPT) TO INTERCEPT TIME (TIGCTPF)D. 

(2) TO CALCULATE TIG (TPT) GIVEN EF OR & GIVEN TIG (TPI). 

{3) TO DISPLAY TC THE ASTRONAUT AND THE GROUNC CERTAIN DEPENDENT VARIABLES ASSOCIATED WITH THE MANEUVER FOR 
APPROVAL BY THE ASTRCNAUT/GROUND. 

(1) THE PROGRAM UST BE DONE OVER A TRACKING STATION FOR REAL TIME GROUND PARTICIPATION IN CMC DATA INPUT AND 
QUTPUT. CMC COMPUTER VARI ARLES MAY BE STORED FOR LATER VERIFICATION BY THE GROUND. THESE STORAGE CAPABILITIES 
ARF LIMITED CNLY TC THE PARAMETERS FOR ONE THRUSTING MANEUVER AT A TIME, 

(2) TF P20 15 IN QPERATION WHILE THIS PROGRAM IS GPERATING THE ASTRONAUT MAY HOLD AT ANY FLASHING DISPLAY AND TURN 
ON THF RENDEZVOUS STCHTING MARK ROUTINE (EITHER R21 OR R23) AND TAKE OPTICS MARKS AND/OR HE MAY ALLOW VHE RANGING 
MARKS TQ ACCUMULATE. SEE P20 FOR DETAELED DESCRIPTION. 

(3) ONCE THE PARAMETERS REQUIRED FER COMPUTATION OF THE MANEUVER HAVE BEEN COMPLETELY SPECIFIED, THE VALUE OF THE 
ACTIVE VEHICLE CENTRAL ANGLE OF TRANSFER ITS COMPUTED AND STORED. THIS NUMBER WILL BE AVAILABLE FOR DISPLAY TO THE 
ASTRONAUT THRCUGF TRE USE GF VO6N52. 

THE ASTRONAUT WCULC CALL THIS DISPLAY TO VERIFY TKAT THE CENTRAL ANGLE OF TRANSFER OF THE ACTIVE VEHICLE IS NOT 
WITHIN 170 TO 196 CECREES. IF THE ANGLE IS WITHIN THIS ZONE THE ASTRONAUT SHOULD REASSESS THE INPUT TARGETTING 
PARAMETEPS BASED UPON DELTA V ANC EXPECTED MANEUVER TIME. 

{4) THE OPERATICN OF THE PROGRAM UTILIZES THE FOLLOWING FLAGS: 

ACTIVE VEHICLE FLAG ~ CESIGNATES THE VEKICLE WHICH IS DOING RENDEZVOQUS THRUSTING MANEUVERS TO THE PROGRAM 
WHECH CALCULATES THE MANEUVER PARAMETERS.SET AT THE START OF EACH RENDEZVOUS PRE-THRUSTING PROGRAM. 

FINAL FLAG - SELECTS FINAL PROGRAM CISPLAYS AFTER CREW HAS SELECTED THE FINAL MANEUVER COMPUTATION CYCLE. 

(5) THERE [TS NO REQUIREMENT FOR [SS OPERATION OURING THIS PROGRAM UNLESS AUTOMATIC STATE VECTOR UPDATING IS DESIRED 
BY THE RENDEZVOUS NAVIGATION PRCCRAM (P20), 

{6) THIS PROGRAM IS SELECTED BY THE ASTRONAUT BY OSKY ENTRY,
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++ 
EDIT 

TFI-TIME FROM 

TIGETPT). fh MIN ARD 

SEC TO NEARFST SEC. 
MAX READING IS 

59R59. SIGN IS 

— BEFORE + AFTER 

TIG(TPT). 

MGA-MICCLE GIMBAL 
ANGLE DESPLAY TS NOT 

PERTINENT TO THIS 
PROGRAM. THERFFORE? 

tA) WHEN DISPLAY- 

ED AT ANY TIME 

CTHER THAN THE 

LAST PASS THROUGH 

THE PROGRAM THE 

VALUE IS -00001 

(BY ON THE LAST 
PASS THE VALUE IS 
-G0002. 
ANGLE IN DEGREES 
TO NEAREST .OL 
DEGREE. 

WAIT FOR KEYBOARD 
ENTRY 

TERMINATE FLASH 

UPON RECEIPT OF 
PROCEED QR RECYCLE 

  

oP oR 
oR oE 
oO oC 

eo oY 
oF aC 
of ok 
20 oF 

Oo creer cevacevecces 

WAS 

Pas 

PRO 

  

. 

  

THIS THE LAST 

S THROUCH THF 

GRAM? 

  

po Tt WISH TO 

TERMINATE THE 

MARKING PROCESS 

AND 00 TRE FINAL 

PASS THROUGH THE 

PROGRAM? 

  

KEY EN RECYCLE 

  

P74/COLOSSUS 
PT4/LUMINARY 

#800 

#810 

#620 

#830 

PT4/COLOSSUS 
PT4/LUMINARY



++ 
+05 
++ 

PCR 
206 

396 

. . 

. co TO 
. wags 

. ABOVE 

. 

. 

TS THE FINAL FLAG 

SET? 

oY N. 

» FLAG 
e cote enn ene 

. woe 

. . 

. Ge TO 

. “ar 

. ABOVE 

. 

. 

. 

» 

. 

° 

. 

OC ROUTINE (ROO} oer eee eee eee ee sy 

. 

eae 

Exit P74 

WAS THIS THE LAST 

PASS THROUGH THE 

PROGRAM? 

“¥ oN 

. . 
. eee 

° 
6C TO 

ape 

ABOVE 

TRANSMIT ALL MANEU- 

VER PARAMETERS TO 

THE tM. 

ON ROUTINE (ROO). 

EXIT P74 
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PURPOSE? 

ASSUMPTIONS: 

PROG 
CONT 

  

LM TR&ANSFEP PHASE MICCCURSE TARGETING LOGIC REV 06 11/27/68 
PROGRAM (P75} 

t1)) TO CALCULATE TRE REQUIRED CELTA V AND OTHER INITIAL CONDITIONS REQUIRED BY THE LGC FOR LM EXECUTION OF THE NEXT 
MTOCOUPRSE CORRECTION OF THE TRANSFER PHASE OF AN ACTIVE LM REND, 

(1) IF P20 TS TN CPERATION WHILE THIS PROGRAM IS OPERATING THE ASTRONAUT MAY HOLD AT ANY FLASHING OLSPLAY AND TURN 
ON THE RENDEZVOUS SIGHTING MARK ROUTINE (EITHER R21 GR R23) AND TAKE OPTICS MARKS AND/OR HE MAY ALLOW VHF RANGING 
MARKS TC ACCUMULATE, SEE P20 FOR DETAILED DESCRIPTION. 

(2) QNCE THE PARAMETERS REQUIRED FCR COMPUTATION OF THE MANEUVER HAVE BEEN COMPLETELY SPECIFIED, THE VALUE OF THE 
ACTIVE VEHICLE CENTRAL ANGLE OF TRANSFER IS COMPUTED AND STORED. THES NUMBER WILL BE AVAILABLE FOR DISPLAY TO THE 
ASTRONALT THROUGH THE USE OF VO6N52. 

THE ASTRENALT WOULC CALL THIS DISPLAY TO VERIFY THAT THE CENTRAL ANGLE OF TRANSFER OF THE ACTIVE VEHICLE IS NOT 
WITHIN 170 TO 190 DEGREES. IF THE ANGLE IS WITHIN THIS ZONE THE ASTRONAUT SHOULD REASSESS THE ENPUT TARGETTING 
PARAMETERS RASEC UPON DELTA V ANC EXPECTED MANEUVER TIME, 

(3) THE OPERATION OF THIS PROGRAM UTILIZES THE FOLLOWING FLAGS? 

ACTIVE VEHICLE FLAG ~ DESIGNATES THE VEHICLE WHICH IS DOING RENDEZVOUS THRUSTING MANEUVERS TO THE PROGRAM WHICH 
CALCULATES THE MANEUVER PARAMETERS. SET AT THE START OF EACH RENDEZVOUS PRE-THRUSTING PROGRAM. 

FINAL FLAG-SELECTS FINAL PRCGRAM DISPLAYS AFTER ASTRONAUT HAS SELECTED THE FINAL MANEUVER COMPUTATIONS. 

(4) THE TIME CF INTERCEPT (TCENT)) WAS DEFINED BY PREVIOUS COMPLETION GF THE LM TRANSFER PHASE INITEATION {TPI) PRO- 
GRAM (P74) AND IS PRESENTLY AVAILABLE IN CMC STORAGE. 

(5) THERE 1S NO REQUIREMENT FOR ISS OPERATION DURING THIS PROGRAM UNLESS AUTOMATIC STATE VECTOR UPDATING IS DESIRED 
BY THE RENDEZVCUS NAVIGATION PROGRAM (P20}. 

(6) THE PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY. 

CMC GROUND CREW CHECKLIST TIME TOTAL 
TIME 

CREW 
«PROG 

» SELECTION 

START LM TRANSFER . KFY IN LM TRANSFER 

PHASE MIDCOURSE Dee eevevescccesecees PHASE MIDCOURSF 
TARGETING (TPM) e TARGETING (TPM) #10 
PROGRAM (P75). PROGRAM (P75) 
DISPLAY PRCGRAM 75, V37E TSE 

. PTS/COLCSSUS 

. P75/LUMINARY



4100 

  

SET ACTIVE VEHICLE 

FLAG TO LA 

SEF TRACK FLAG (SEE 
P20) 

    

SET UPDATE FLAG 

{SEE ©20) 

    

MONITOR DSKY: 

ORSERVE DISPLAY QF 
PROGRAM 75 
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DEFINE TIGCMIDI}= 

T + "B® FINUTES 
WHERE: 

*Br WILL BE 

STORED IN ERAS- 
ABLE STORAGE ANT 

MAY BE CFANGED BY 

PRELAUNCH ERAS- 
ABLE LCAD OR CMC 

UPDATE BY P27. 
NOTE: THIS PARA- 

METER (PF) IS NCT 

THE SAMF AS THAT 

REFERRED TO IN 
P34 AS A 

      

  

EXTRAPCLATE LM 
STATE VECTOR TO 
TIGUMID) 

  

EXTRAPOLATE CSM 
STATE VECTOR TC 
TEINT) (NOTE: 
REFER TG ASSUMP— 
TION (4) ABOVE). 

DQ LAMBERT ROUT- 

INE TO CALCULATE 
THE REQUIRED VEL-— 

CCITY FOR THE 

MIDCCURSE COR- 

RECTION. 
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UPDATE . 

. 

FLASF VERB— 

NCUN TO REQ- 
UEST RESPONSE 
AND DISPLAY 

CALCULATED 

COMPCNENTS [CF 

DELTA VELV) 

FOR TPMS 

VO6N8} 
RI-DELTA 

VX(Lv) 
R2-DELTA 

vVYCLV) 
R3-DELTA 

vZtLv) 

DELTA VXELV)- 

COMPONENT OF 

TMPULSIVE 
MELTA VAT 

TIGETPM) 

ALONG (RXV) 
XR. IN FPS TO 

NEAREST .1 
FPS. 

DELTA VYILVI- 
COMPONENT NF 

IMPULSIVE 
DELTA V AT 

TIGETPM) 
ALONG VXR. IN 

FOS TO NEAR- 

FST ol FPS 

DELTA VZ(LVI= 

  

e
e
 

m
e
 

e
e
 

w
e
 

w
w
 

we
 

e
r
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e
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1S THIS THE FINAL 
PASS THROUGH THIS 

PROGRAM? 

eoaee 

e
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e
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MONTTOR 

DSKY: 

CBSERVE 

VERB-NCUN 
FLASt TC 

REQUEST RE- 

SPONSE AND 

OLSPLAY CF 

DELTA V{tV) 

FNP TPM 

. 

  

w
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a
w
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e
w
 

e
m
 

w
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w
e
 

AM T SATIS- 

FIED WITH 

THESE 

VALUES? 
(NOTE: CREW 

HAS THE NPp- 

TION AT 

THIS TIME 

TO REDEFINE 

THE DELTA V 
(Lv) COM 

PONENTS FOR 

THE SUBSF- 

QUENT 
THRUST ING 

MANEUVER. . 

THES CAPA- 

BILITY WILL 
NORMALLY BE 

EXERCISED 
TA CORRECT 
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COMPFNENT OF 

IMPULSIVE 

DELTA V AT 
TIGUTPM) 

ALONG -R. IN 
FES TO NEAR- 

EST 2.1 FPS 

WHERE R IS 
THE LM GEO- 
CENTRIC 
{EARTH ORBITS 
OR SELENO- 
CENTRIC 
(LUNAR ORBIT} 
RADIUS VECTOR 
AND v IS THE 
LM INERTIAL 
VELOCITY 
VECTOR AT 
TIGE TPM). 

WAIT FOR KEY- 
BOARE ENTRY 
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out OF 
PLANENESS 
BY FIRST SE- 
LECTEING THE 
RENDEZVOUS 
OUT OF 
PLANE OIS- 
PLAY ROU- 
TINE (R36) 
{VS0E), AND 
THEN MCDIFY 
VYCLV}. 
HOWEVER IT 
MUST BE RE- 
MEMBEREC 
THAT THE 
R36 CALCU- 
LATION IS 
BASED UPON 
AN ACTIVE 
CSM. 

  

KEY IN 
V25E 
AND 
LOAD 
THE OE- 
SIRED 
DELTA V 
VALUES. 

eoceese 

RECORD 
THESE 
VALUFS FOR 
FUTURE 
TRANSMISSEON 
TO THE LM. 
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CALCULATE 
NEW TAR- 

TOR RASED 
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0S 

Poss 
HOLD 
eee vesace 
SNAP 

FLASH VERB-NOUN 
TO RECUEST RE- 
SPONSE AND DIS- 
PLAY DELTA V{LOS} 
FOR TPM: 

VO6NS5SS 
R1~DELTA 

V1i(Los) 
R2-DELTA 

v2(L0S8} 
V3-OELTA 

V3B(LOS) 

DELTA V (LOS) ~ 
LINE OF SIGHT 
COMPCNENTS IN FPS 
TO NEAREST 41 FPS 
(NOTE: FOR DEFIN~ 
ITION SEE SECTION 
Se4e4e3 OF RST7.F 

e
e
e
 

e
a
e
 

WAIT FOR KEYBOARD 
ENTRY 
TERMINATE FLASH 
UPON RECEIPT OF 
PROCEED. 

  

oP 

SET? 

Pete ee cece scessneses 
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e
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MONETOR OSKY: 
OBSERVE VERB- 

NOUN FLASH TO RE- 
QUEST RESPONSE 
AND DISPLAY OF 
DELTA v (L105). 

RECORD THESE 
VALUES FOR 
FUTURE TRANSMIS— 
SfON TO THE LM. 
(NOTE: UNLIKE 
DELTA VILV) FOR 
TPM ABOVE, THESE 
VALUES CANNOT 8E 
WRITTEN OVER. 
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HOL O 

MON 

406 

SET MGA DISPLAY . 

TN RIERFLOW)= . 

-y0091. . 

. SET MGA DIS- 

. PLAY IN R3 
. {BEL CW = 
. -00CO02. 

  

FLASH VE2B-NCUN TO 

REQUEST RESPONSE AND 

DISPLAY OF MARK CTRS 
TFL AND GA? 

V1IEN4G5S 
RI-MARK CTRS 

R2-TFI 

R3-MGA 

MARK CTRS - THE 

NUMBER OF MARKS PRO- 

CESSED BY THE RENC- 

EZVOUS DATA PROCESS- 

ING ROUTINE (R22) 

(REFER TO ASSUMPTION 

(8) OF P20}. 
THE REGISTER WILL 

DISPLAY XXAXX WHERE 

THE TWO MOST SEGNIF- 

TCANT DIGITS IS THF 
VHF RANGING MARK 

CCUNTER AND THE Thr 

LEAST SIGNIFICANT 

DIGITS TS THF OPTICS 

MARK COUNTER 

NOTE +: THE OPTICS 
MARK COUNTE® DOES 

NOT DISTINGLISH RE- 
TWEFN BACK-UP AND 

PRIMARY MARKS. 

  

MONTTOR DSKY: 

CBSFRVE VERF-NOUN 

FLASH TO REQUEST 

RESPONSE AND CISPLAY 

OF MARK CTRS, TFT 

AND MGA, 
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TFL-TIME FROM TIG 

(TPM) IN MEN AND SEC 
TG NEAREST SEC. MAX 

READING IS 59859, 
SIGN 1S - BEFORE + 

AFTER TIG(TPM}. 

MGA-MIOCLE GIMBAL 

ANGLE TS NOT PERTI- 

NENT TO THIS PROGRAM 

THEREFORE: 

(A) WHEN DISPLAY-— 
ED AT ANY TIME 

OTHER THAN THE 

LAST PASS THROUGH 

THE PROGRAM THE 

THE VALUE IS — 

00001 

(B} ON THE LAST 
PASS WHEN THE IMU 
1S NOT ALIGNEC 
THE VALUE IS 
~00002. 
IN DEGREES TO THE 
NEAREST .01 
DEGREES 

WATT FOR KEYBOARD 

ENTRY 

TERMINATE FLASH UPCN 

RECEIPT QF PROCEED 

OR RECYCLE    Oe ea mere wesc nccneses 

WAS THIS THE LAST 

PASS THROUGH THE 

PROGRAM? 

DO 1 WISH TO 

TERMINATE THE 

MARK PROCESS AND 
DO THE FINAL PASS 

THROUGH THE PRO-— 

  

o
e
 
e
n
n
e
 

V32E 

. ABOVE 
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. 60 TO 
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. ABOVE 

SET? 

oY Ke. 

. . 

« SET THE FINAL 
« FLAG 

OC RQUTINE (ROOT 

FX{T P75 

  

WAS THIS THE LAST 

PASS THROUGH THE 

PROGRAM? 

  

. oN 

. . 

. go ™ 

. HAN 

. ABOVE 

TRANSMIT ALL MANEU- 

VER PARAMETERS TC 
THE Me 

DO ROUTINE {ROO}. 

EXIT P75 
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TARGET TELTA V PROGRAM (P76} LOGIC REV O05 O7/11/68 

PURPOSE: (1) TC PROVIDE & MFANS CF NOTIFYING THE CMC THAT THE L™ HAS CHANGED ITS ORBITAL PARAMETERS BY THE EXECUTION OF A 
THRUSTING MANEUVER, 

(2) TO PROVIDE Te THE CMC THE CELTA V APPLIED TO THE LM TO ENABLE AN UPDATING OF THE LM STATE VECTOR. 

ASSUMPTIONS: (1) THE CSM CREW MAS THE DELTA V TO BE APPLIEO AY TKE LM IN LOCAL VERTICAL AXES AT A SPECIFIED TIG. THESE VALUES ARE 
DISPLAYED PRIOR TA TIG BY THE PRETHRUST TARGETING PROGRAM EN THE LM. NO PROVISTON 1S MADE IN THESE THRUSTING PROGRAMS 
TO DISPLAY THE RESULTS OF THE MANEUVER IN A FCRM USABLE BY THIS ROUTINE. IF THE BURN IS NOT NOMINAL AND THIS DELTA V 
{S NOT AS SPECTFIED OR IF TIG FS NOT AS ORIGINALLY SPECIFIED CONSULT BACKUP PROCEDURES. 

++ (2) CARE SHOULD BE EXERCISED TO ENCORPMRATE STATE VECTOR CHANGES VIA THIS PROGRAM IN LOGICAL ORDER WITH STATE VECTOR 
+05 CHANGES RESULTING FRCM THE RENDEZVOUS NAVIGATION PROGRAM (P20). A SUGGESTED PROCEDURE WOULD BE TO STOP OPTICS 
+ MARKING, VERIFY CATA INCGRPCRATICN €Y REVIEWING NOUN 45 MARK COUNTERS, INCORPORATE STATE VECTOR CHANGES VIA THIS 

PT6/COLOSSUS 

+ PROGRAM AND CO NOT TAKE OPTICS MARKS OR ENABLE VHF RANGE LIAK UNTIL THE £M MANEUVER HAS TAKEN PLACE. 
+ 
+ {3} IN THE EVENT OF AN UPLINK FAILURE THE ASTRONAUT CAN CREATE A REASONABLE LM STATE VECTOR FOR LM INSERTION 
+ INTO ORBIT FROM THE LUNAR SURFACE 8Y KEYING IN THE EXPECTED LM THRUSTING MANEUVER FROM THE LUNAR SURFACE WHILE + THE SURFACE FLAG {S SET. THIS WILL CAUSE THE COMPUTER TO TAKE THE POSITION VECTOR OF THE LANDING SITE AND ADO THE 
+ INPUTED DELTA V AND STORE THE RESULTS IN THE LM STATE VECTOR. THE LANDING SITE WILL NOT BE ALTERED. + 

+05 (4) THIS PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY. 
++ 

PROG CMC ERCUND CREW CHECKLIST TIME TOTAL CONT 
TIME 

CREW 
« PROGRAM 

«SELECTION 

$e ters wee nn nnn nee nnn 
405 START TARGET . KEY IN V37E76E 
+ DELTA V Pewee cece ree Renn nnn #10 
+ PROGRAM (P76) . . 
+ DESPLAY 276 ° 
$0 nn ec renee . 
+ . . 
+ . . 
+ . 2 
$e enn nee n nn ne-- = . 
+05 SET THE TRACK FLAG . 
FH Renn rn e ne en ees nn n-ne . 

. . #20
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SNAP 
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FLASH VERB-NOUN 

TO REQUEST RESPONSE 

AND CIESPLAY THREE 

COMPONENTS CF DELTA 

v(oVv). 
VO6NBS 

RI-DFLTA VxfOv) 

R2-DELTA vYtnVv) 

R3-CFLTA V7ZtOV) 

NELTA VX(OVI- 

CCMPCNENT OF BELTA V 

OF CTHER VEHICLE 

APPLIED AT TIG 
ALONG (RXV)XR. IN 

FPS TO NEAREST ol 
Fes. 

DELTA vY{OVvI- 

CCMPONENT OF DELTA V 

OF OTHER VEFICLE 
APPLIED AT TIG ALCNG 

VXRe IN FPS TO NFAR- 

EST «1 FPS. 

DELTA VZU0VI- 

CCMPCNENT OF OELTA V 
MF OTHER VEHICLE 

APPLIED AT TIG ALONG 

-Re IN FOES TC NEAR- 

EST .t FPS. 

WAIT FOR KEYBNARD 

ENTRY 
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MONITOR DSKY 

ORSERVE VERR-NOUN 

FLASH TO REQUEST 

RESPONSE AND DISPLAY 
THREE CCMPCNEATS OF 

DELTA V APPLIED 

ALONG LOCAL VERTICAL 

AXES AT TIG. 

C
r
 

ARF THE VALUES 

DISPLAYED THE 

COPRECT ONES 

EXFCUTED GR TO RE 
EXFCUTED BY THF LM? 
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FLASH VERB~NOUN 
TO REQUEST RESPONSE 
AND DISPLAY TIG 

VO6N33 
R1i-TIG-HRS 
R2-TIG-MINS 
R3-TIG~SECS 

TIG-TIME OF IGNITICN 
(GET). IN HRS,MINS, 
SEC TO NEAREST .O1 
SEC. 
  

WAIT FOR KEYBOARD 
ENTRY. 

  

ee eeocrene 

  

. . 

. . 

KEY IN . 
PROCEED . 

. 

KEY IN V25E 

AND LOAC THE 

CORRECT DELTA V. 

  

MONITOR DSKY 
OBSERVE VER B-NOUN 

FLASH TO REQUEST 
RESPONSE AND DISPLAY 
OF TIEG. 

{S THE VALUE 
DESPLAYED THE 

CORRECT TIME AT 

WHICH THE L® EXECUT- 

—D OR WILL EXECUTE 
THE MANEUVER? 

Y aN 

. . 

e
e
 

m
e
 

e
e
 

m
e
 

m
e
e
 

t
e
e
 

e
w
e
 

e
e
e
 

e
e
 

w
m
 

e
e
 

a
e
 

ee
r 
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e
n
e
 

e
e
 

r
e
o
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a
 

e
e
 

e
e
 

a 
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#90 
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++ 

+05 
+4 

hy 

TERMINATE FLASH UPCN 

RECEIPT QF PROCEED 

OR NEW DATA 

ed NEW 

oR LATA 

00 Farrer nen 

oo STORE DATA 
oF Bannan 

o£ . 

2D . 

. 

UPDATE LM STATE 

VECTGR TO PFFLECT 

THE DELTA V ADDED. 

  

ZERC THE RENDEZVOUS 

OPTICS MARK CNUNTER. 

ZERG THE RENDEZVOUS 
VHF RANGING MARK 

COUNTER. 

      

. . KEY IN V25E 
. AND LOAD THE 

. . CORRECT TIG 

. . 

. seeaeene 

. 

Pena ce wees eeees DO ROUTINE ROO 

FXIT 

PT6/COLOSSUS 

#139 

#140 

#150 

#160 

#170 

#180
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PURPOSE s 

ASSUMPT EONS © 

PROG 
CONT 

L¥ TPL SEARCH PRCGRAM {PTT} LCGIC REV 04 11/27/68 

(t) TO ACCEPT A DESIREC TIME CF TRANSFER PHASE INITIATION (TIG(TPI}) AS A OSKY INPUT FROM THE ASTRONAUT, AND TO 
COMPUTE THEREFROM THE PARAMETERS ASSOCIATED WITH A MINIMUM ENERGY, SAFE PERIAPSIS TRANSFER MANEUVER AT TIG(TPE) 
AND THE RESULTANT RENDEZVCUS INTERCEPT FOR AN ACTIVE LM. 

(2) TO PROVIDE THE ASTRONAUT WITH THE OPTION OF DEFINING TO THE CMC THE INITIAL TRANSFER TRAJECTCRY SEARCH SECTOR 
FOR CENTRAL ANGLES EITHER GREATER THAN OR LESS THAN 180 DEGREES FROM THE POSITION OF THE ACTEVE VEHICLE (LM) AT TIG 
(TPL). 

(3) TO DISPLAY TO THE ASTRONAUT THE PARAMETERS ASSOCIATED WITH THE TRANSFER (TPIT AND INTERCEPT). 

(1) IF P20 IS TN OPERATION WHILE THIS PROGRAM IS GPERATING THE ASTRONAUT MAY HOLD AT ANY FLASHING DISPLAY AND TURN 
ON THE RENDEZVOUS SIGHTING MARK ROUTINE (EITHER R22 OR R23} AND TAKE OPTICS MARKS AND/OR HE MAY ALLOW VHF RANGING 
MARKS TO ACCUMULATE. SEE P20 FOR DETAELED DESCRIPTICN. 

(2) THE OPERATION QF THIS PROGRAM UTILIZES THE ACTIVE VEHICLE FLAG WHICH DESIGNATES THE VEHICLE WHICH IS DOING THE 
RENDEZVCUS THRUSTING MANFUVERS TC THE PROGRAM WHICH CALCULATES THE MANEUVER PARAMETERS. SET AT THE START OF EACH 
RENDEZVOUS PRE-THRUSTING PROGRAM, 

{3} TO EXECUTE THE TPI MANEUVER SELECT THE LM TRANSFER PHASE INITIATION TARGETING {TPE} PROGRAM (74) AND TRANSMIT 
MANEUVER CATA TO THE LM. 

(4) THIS PROGRAM TS SELECTED BY THE ASTRONAUT ®&Y DSKY ENTRY. 

cmc GRCUND CREW CHECKLIST TIME TOTAL 
TIME 

« CREW 
« PROGRAM 

oo sSELECTION 

    

  

    

START LM TPE SEARCH . KEY IN LM TPT SEARCH 
PROGRAM (P77). Pec eensaccccccsccsee PROGRAM (PTT) 

. V3TETTE 

. #10 

Sr eercescccsccoovesns MONITOR NSKY: 
* OBSERVE DISPLAY 

NTSPLAY PROGRAM 77 OF PROGRAM 77 

  

#20 

PTT/COLOSSUS



HOLD 

weer esoes 

SNAP 

dysie 

SET TRACK FLAG 

{SEE P20) 

  

SET UPDATE FLAG 

CSEE P20) 

SET ACTIVE VEHICLE 
FLAG TO LM 

. 

mas : 
. . 

° . 

. . 

. . . 

eee . . 

FLASH VERB-NOUN TO 
REQUEST RESPONSE AND 

DISPLAY TIG(TPI): 

VO6ON37 

RI-TIG(TPLI-HRS 

R2-TIG(TPTI-MINS 

RI-TIGITPII-SECS 

TIG{TPLI-TEME OF TPL 

EGNITION (GFT). IN 
HPS,MINS,SFCS TO 

NEAREST .O1 SEC. 

  

. 

. 

. 

. 

° 

. 

. 
. 

  

      
MONITOR OSKY: 

OBSERVE VERB-NOUN 

FLASH TO RECUFST RE- 
SPONSE AND CISPLAY 

OF TIG(TPI}. 

AM I SATISFIED WITH 

THESE VALUES? 

  

RECORD THIS 

VALUE. 

  

PTTACOLESSUS 

#30 

#40 

#50 

#60 

#70 

P77/CGLOSSUS



WALT FOR KFYBCARD 
ENTRY 

TERMINATE FLASH UPON 

RECEIPT OF PROCEED 
OR NEW DATA 

COMPUTE VEHICLE 
POSITIONS AT 
TIGUTPT) AND SELECT 
NCMINAL SEARCH 0P- 
TION AS FOLLOWS: 
IF ACTIVE VEHICLE [5S 
ABOVE PASSIVE VERF- 
ICLE (NEGATIVE DELTA 
ALTITUDE) SELECT 
OPTION 00001. 
[TF ACTIVE VEHICLE IS 
BELOW PASSIVE VEHICLE 
(POSITIVE DELTA ALT) 
SELFCT CPTICN 00002 

  

ee 

. 

KEY EN PROCEED . 

  

KEY IN V25E AND 
tec esccescccccsscecceae LOAD THE DESIR- 

. ED TIG(TPY) 

e
a
e
 

w
e
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HOLD 

SNAP 

490 

  

FLASH VERB~NOUN TO 

REQUEST RESPONSE AND 

DISPLAY TPE PARA- 
METERS? 

VOENTZ 

RE-DELT ANGCTPE) 

R2-DELT ALTITPT} 

R3-SEARCH OPTION 

DELT ANGtTPI}—-CENT- 
RAL ANGLE AROUND TEE 
EARTH CR MOCN AT TIG 
(TPT) BETWEEN THE 
ACTIVE AND PASSIVE 
VEHICLES. POLARITY 
INDICATES ACTIVE VE- 
HICLE 1S BERIND (-) 
OR AHEAD OF {+} 
PASSIVE VEHICLE. IN 
DEGREES ¥O NEAREST 
«01 OEGREE. 

DELT ALTE TPLI-THE 

MAGNITUDE OF THE 
ALTITUDE DIFFERENCE 

BETWEEN THE POSITECN 
VECTORS OF THE ACT— 

IVE AND PASSIVE 
VEHICLES AT TIG(TPI) 

IN NAUTICAL MILES TC 

THE NEAREST «1 NM. 

POLARTTY INDICATES 

THE PASSIVE VEHICLE 

1S ABOVE (+) OR BE- 

LOW (-} TKE ACTIVE 
SEARCH CPTION-AN CP- 

TION CODE TO CONTROL 

CwC SEARCH FOR TERM— 
TNAL PHASE 

DEFINITION; 
GONOL-CMC SEARCHES 

TO DEFINE A TERMINAL 
PHASE WHERE THE REN— 

DEZVOUS INTERCEPT 

ACCURS AT A CENTRAL 

ANGLE LESS THAN 180 
DEGREES FROM THE 

ACTIVE VEHICLE PrSs- 

ETION AT TIG(TPE). 
cR 

Q0002-SAME AS 

O0O31 FXCEPT CENTRAL 
ANGLF [IS GREATER 

THAN 180 DEGREES. 

C
e
 
S
S
 

C
e
 

e
e
 

    

MONTTAR DSKY: 

OSSERVE VERB-NNUN 

FLASH TO REQUEST 
RESPONSE AND CISPLAY 

OF TPT PARAMETERS. 
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WAIT FOR KEYPOARD 

ENTRY. 

e
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oA T WISH TO 

CHANGE TIG(TPI}? 

of IT WISH TN 

CHANGE THE SEARCH 

OPTION DISPLAYED? 

oN 

RECORD THESE 
VALUES 

KFY IN PROCEED 
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  tod 

TERMINATE FLASH UPON 

RFCEIPT OF PROCEED, 
MR RECYCLE. 

eP oP WNEW 
oR o£ DATA 
0 oC. 
oC oY 
of of. 
oF el ------ 
2D o— STORE 
. . DATA 

. Go To 
: wan 

. ABOVE 

  

SEARCH FOR A MINIMUM 

ENERGY, SAFE PERTA~ 

PSITS TRANSFER TRAJ— 

ECTORY (TPT AND 

INTERCEPTS CEFINEC 

BY THE STORED TIG 

CTPTY AND SEARCH 

OPTION. 
TF SFARCR IS 

SUCCESSFUL CALCULATE 
MANEUVER PARAMETERS 

ASSOCTATEN WITH THE 

RESULTANT TPY AND 

INTERCEPT MANEUVERS. 
TF SEARCF IS UN- 

SUCCESSFUL, FSTAB- 
LISH A PROGRAM ALARM 

REFER Th SFCTLON 

5040464 OF RST7 VOL 
T FOR A NETAILEL 

DESCRIPTION OF TEE 

COMPUTATICN. 

KEY EN V23E 
AND LOAD DES- 

TRED SEARCH 

OPTION IN R3. 

e
e
 

e
e
e
 

a
e
 
e
o
e
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Poss 
HOLD 

  

SNAP 

SFT UP- 
DATE FLAG 
(SEE P20) 

SET UP- 

CATE FLAG 

{SFE P20} 

FLASH VERR-NCUN 

TO REQUEST RE- 

SPONSE AND CIS— 

ALARM CCDE. 
VO5NO9 

e
e
 

r
r
)
 

e
e
 

e
e
 

e
o
 

e
a
 

e
a
e
 

e
e
e
 

w
e
e
 

. 

+ PLAY PRCGRAM 

al- 
R2- 
R3- 

EXPECTED ALARM 
CODE AT THIS 
TIME 1S 00124 

  

WATT FOR KEY- 

BOARD ENTRY 

TERMINATE FLASH 
UPON RECEIPT OF 
RECYCLE. 

  

MONITOR NSKY= 

DOES PROGRAM 

ALARM INDICATE THAT 

CMC CAN FIND AO SOL~ 

UTION. 

o
o
 

t
e
e
 

a
e
 

  

TH ACJUST TIG 
{TP1) AKD/CR THE 
SEARCH OPTION 
KEY IN RECYCLE 
V32F 

PT7/COLCSSUS 
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HOLD 

eee cceees 
SNAP 

t+ 

+04 
++ 

FDIT 
PCR 
206 

aH 

. ce To 
. maAN 

. ABOVE 

. 

. 

FLASH VERB-NCUN TO 
REQUEST RESPONSE AND 

DISPLAY CALCULATED 

TERMINAL PHASE 
PARAMETERS: 

VO6N58 
RI-PER ALT 

R2-DELTA VETPL) 
R3-DELTA VETPF) 

PER ALT-ALTITUDE OF 

PERIGEE ABCVE LAUNCH 
PAC RADIUS CEARTH 

ORBITY OR ALTITUDE 
OF PERTLUNE ABOVE 

THE MCST RECENTLY 

DEFINED LANDING SITE 
RADIUS (LUNAR ORBIT) 

AFTER TPIT MANEUVER, 

IN NAUTICAL MILES T9 

NEAREST «1 NMe 

OFLTA VITPII-REQUIR— 

ED IMPULSIVE DELTA V 
TO ACCOMPLISH TPT 

MANEUVER AT TIG 

{TP1). IN FPS TO 

NEAREST 21 FPS. 

DELTA VCTPF}-REQUIP- 

ED f™PULSIVE DELTA V 

TQ ACCOMPLISH TPF 

MANEUVER AT TIME OF 

INTERCFOT. POLARITY 

ENDICATES ACTIVE 

VEHICLE ASCENDING 

(4+) OR NESCENDING 

{-) TO INTERCEPT. 

IN FPS TO NEAREST w1 
FPS. 

WAIT FOR KEYBOARD 

ENTPY, 
    

  

MONITOR DSKY: 

OBSERVE VERB-NOUN 

FLASH TO REQUEST 
RESPONSE AND EISPLAY 

OF CALCULATED TER- 

MINAL PHASE 

PARAMETERS. 

OO IT WISH TO ADJUST 

TIG(TPLY AND/CR THE 

SEARCH OPTION? 

  

oN 

« 

. 

--------- = . 

RECNRE THESE . 

VALUES. . 

. . 

. . 

. . 

. . 

. . 
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Was 

HOLD 

TERMINATE FLASH UPON 

PECEIPT OF PROCFEC, 

OR PFCYCLE. 

? oR 

oR oF 
0 of 
of oY 
oF Co 
oF ok 
2D o£ 

. . 
. woe 

. Go TO 
. man 

. ABNVE 

. 

eeeececes FLASH VERB-NOUN TO 
SNAP REQUEST RESPONSE AND 

DISPLAY CALCULATED 
PER CODE ANC CENTANG: 

VO6NS5 
R1-PER CCDE 
R2-BLANK 
R3-CENTANG 

PER COCE-DEFINES 
WHEN PERIGEF/PERT— 
LUNE WILL OCCUR REL- 
ATIVE TO TICc(TP1) 
ANO TIME OF INTER- 
CEPT. 
9000 1- INDICATES 
PERTGEE/ PERILUKE 
WILE CCCUR BETWEEN 
TPE AND TPF, 

000% 2-INDICATES 

PERIGEE/ PER ILUNE 

WELL CCCUR AFTER 

INTERCEPT (BEYOND 

THE RENDEZVOUS 

PCINT). 

eee ree eee errr rere 

KEY IN RECYCLE 

V32E 

  

MONITOR DSKY: 

ORSERVE VERB-NOUN 
FLASH TN REQUEST 

RESPONSE AND CISPLAY 

OF PER CODE AND 

CENTANG. 
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  Hae 

CENTANG-THF CRRITAL 
CFNTRAL ANGLE NF THE 

PASSEVE VEHICLE 
DURING TRANSFER FRC 

TIGCTPL) To TIME 
OF INTERCEPT. IN 

DEGREES TO THE NFAR- 

EST .01 DEGREES. 

  

WAIT FOR KEYROARD 

ENTRY. 

TERMINATE FLASH UPCA 

PECEIPT OF PROCEED, 

OR RECYCLE. 

oP oR 

ak of 
0 oo 

of oY 

o£ eC 

oF el 

oD oF 

. eae 

. GC TF 

. maAK 

. ABOVE 

eee eee ee eee ry 

were erence ras eeucccns 

00 PT WESH TC AngUsT 

TIGUTPL} AND/CR THE 

SEARCH OPTION? 

  

oN ¥ 

. . 

RECORC THESE . 

VALUES . 

. . 
. . 

KEY IN PROCEEC . 

KEY IN RECYCLE 

V32E 
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PUP POSE? 

ASSUMOTIONS = 

LM STAPLE OQPTT PEMrE7ZYCHS TARGETING FSCO} LOGIC oFV nF 12 /?HsK2 

PRNGRAM (P7R} 

a) 

ay 

4) 

1) 

(2) 

cy 

(4) 

(Ay 

re calculate THE 2FanTPES TEL TA VOAND ATHER TMITIAL CONDITIONS GEQUTREN AY THE Lac Ere UM FXECUT TON OF THE 

FIOST CHASE MF THE STAALF PORTT RENNTZVOUS MANENIVER, GIVEN: 

CAD TIME OF IGNITION CTIGD. 

CRY CENTPAL ANGLE OF TRANSFER (CENTANG) FROM TIC TO TNTEPCCPT TIME, 

{C) THE CFESET PE THE STASLE PRATT POINT SPECTFTER AS A DISTANCE ALONG THE PASSTVE VEHICLE CRRIT. 

TP CALCULATE THE PEQITPED DELTA VY AND MATHER INITIAL COADITIONS 8FOUTRED BY THE LGC FOP LM EXECUTION OF THE 

SFECAND PHASE PF THE STARLE CRALT RENDEZY¥CUS MANFUVFe, GIVEN: 

CAL A RESOFCTEECATTON CF LEA) ABNVFe 

CAD AN MPTTONAL RESDEFTETCATION NE LORY ABOVE. 

TO CALCHLATE THESE PARAMETERS BASEP IIPON MaANEyVEP FATA APPROVED ANT KEYER PATI THE CMC RY THE ASTPOMAUT, 

TO PISPT AY TA THE ASTRONAUT AND THE GROUND CERTAIN DEPENDENT VARTABLES ASSOCTATED WITH THE YANEUVEP Ene APPROVAL 

BY THE ASTPOMANT/SENUNE, 

THF STABLE FRATT POTNT 1S MEFTNEM AS THE FINAL POSETTON (AT COMPLETION OF SECIND PHASFY OF THE ACTIVE VEHICLE 

RELATIVE TO THE PASSIVE VEHICEY 

CMC COMPUTED VAPTARLES MAY BE STOPER ENP LATER VEPTETCATION RY THE GPQUNN. THESE STORAGE CAPABILITIES ARE 
LEMPTEN OMEY Te THF DARAMFTFOS FOR ONE TPRUSTING MANFUVER AT A TIME EYCFOT FOR STABLE NRRTT RENDE7YOUS 

MANEUVER SEQUENCES, 

TF 229 TS TN MPEPATICN WHITE THIS PROGRAM [TS NPFOATING THE ASTRONAUT MAY HOLM AT AMY FLASHING ATSPLAY AND TURN 
ON THE PFNDEPVNUS SIGHTING MARK PNUTINE {EFTHER P22 72 P23) ANP TAKE MPTICS MARKS ANN/TR HE MAY ALEDW VHF RANGING 
MARKS TH ACCUMULATE, SFF D2n ene NETAILED DESCRTOTION, 

CENCE THE PARAMFTE?S PEMITRET Ene CAMOUTATION AF THE MANELIVFe HAVE REFN COMPLETLY SOECIFTFDs THE VALUE TF THE 
ACTIVE VERICLE CENTRAL ANGLE FE TeANSFEER TS COMPUTER ANN STOREN, THTS NUMAFO WELL BF AVATTASLE FOR DISPLAY TO 
THE ASTRONAUT TKETUGH THE USF OF VNANS 2, 

THE ASTRANATIT WOULT FALL THIS AESPLAY TO VE@TEY THAT THE CENTRAL ANGLE ne TPANSFFO MF THE ACTIVE VEHICLE 

TS NOT WITHIN T70 TO LAN NEGREFS, TO THE ANGLF JS WITHIN THIS ZONE THE ASTRONAUT SHTML SFASSESS THE INPUT 

TAQGFTTING PAPAMETERS RASTT NOON NEL TA V AND FXPFCTFM MANEUVER TIME, 

THE MOEOATECM CE TETS PRAGRAM UTILIZES THE FOLLOWING FLAGS, 

ACTIVE VEHTCLD ELAG= MESTSMATES THE VEHICLE WHICH FS NCING PENREZ VMS THRUSTING MANFLIVERS TO THE PeNGRAM 

WHICH CALCULATES THE MANCUVER PACAMETERS, SFT AT THE STAPT (TF FACH RENTF 7 MIS PRE-THOTISTING ORTGCRAM, 

FINAL ELA] STLECTS FINAL PROGRAM NISPLAYS AFTFO THE CPEW HAS SELFCTFO THE FINAL MANEUVER COMPUTATION CYCLE, 

THE SECOND OHASE PE THIS PPT PAM DEMTOES THE TEP TNPYT BE ATACEN AS * FUNC TION MF TPF ANN ANY MINCOURSEF 

COPOFETTONS PERENOMER EM THE (4 STARLE MPBIT YENCOIPSE CTARGFTINGY PPIRBAM (P79) 

OTA FE OLOSSUS



PPG 
CONT 

GP 

PTRICOLPSSUS 
DTRALIMTNADY 

(FV THERE TS NT REQUTOEMENT Foo 195 MPrOATIAN MPT NE THIS PONEPAM UNLESS AUTOMATIC Starr yerTOR YeOATING TS DESTOED AY THR RENPE7VNUS NAVIGATION DamneAM (DIN), 

(8) THIS PROGRAM TS SELFCTFM AY THE ASTPOMAUT BY NoKY ENTRY. 

cc GROUND reeW 

oCPFW PRONG 

o SELECTION 

  
START 1M STAPLE nR- KEY TN LM STABLE Apq 
RTT RENMEZYNUS TAR . RIY @FNDEZYCUS TAP- 
GETING (SOF) Dew ce wen cesceacccees GETING (SOF) 
PROGRAM fO7TRI . PROGRAM (PTA) 
NTSPLAY >78 V37E 78F 

  

. MANTTAR OSKY: 
MACERVE CTSPLAY oc 

peNARAM TR 

  

SFT ACTIVE VEHICLE 
. 

FLAG TO LM, 

  

SeT Tpark FEaAr 
(Sec pany . 

TIME TOTAL 
TIME 

#in 

#20 

#30 

#40 

DTARFOOLASES 
PIR/TUIMTNARY



HOLA 

SMA 

  

SET porate rp an 
(SEE DIAY 

  

FLASH YEORUNNIIN 
TA REQUEST OF connigr 

SND PTSOL AY TIP, 
voe Naa 
@1-TIG HRS, 
RP-TIG MIR, 
ay-tTle ore, 

TIG - TIME NF f4qlr— 
TOM FGETY. TN HOURS 
MTN AND SEC YP NEARH 
FST oO} SFC. 

WATT FOP KP varagn 
ENTOY, 

  

MONIT TAR OSKy: 

  

POGEPYF yFRanwniN 
Flasu te Peqirey 

PESPANSE ANN Tico av 
of Tyra 

    

aM T SATESETEO METH 
THES VALUE? 

  

REAR THIS 

VALE FO? FuTior 
TRANCMESSTORN Th 

THE [My 

  

nTasroErssye 
ores yiMteipow 

#54 

8AN 

#79 

#0 

aA” 

BIASCNERSSS 
FOE LIMENAQY



HOLD 

SNAP 

TEQMENATE FLASH [pen 

DECET?Y AF poncern 

  

No NEW MATA, . 

oD aNew 

oF e DATA 
on . 
af . 
oF . 
os rn 
aa STARE 
. DATA 

ELASH VERB-NOUN TC 
REQUEST RESONNSE ANN 
NTSPLAY CENTANG 

VO6 NSS 
RL-AE ANK 
22-81 ANK 
R3I-CENTANG 

CENTANC~ THE nog Tat 
CENTRAL ANGLE OF TRE 
PASSTVE VEHICLE pto- 
TNG TRANSFER FOnM 

TIG TO TYME Me PRO 
TEOCFDT, TR NFGOFES 

TIT NEAREST oy . 
REGRFES 

e
e
e
 

e
m
 

e
e
e
 

      

KEY TN y25r 
ART LPAR THE 

NESTON TIS 
(soPy 

  

aOerp Tag nSsky 

POSFPYE VEPR-NAUN 
FLASH TO REQUEST 

RESDANSE AND LISPLAY 

AF CENTANG? 

AMT SATISETEN wyTu 
THIS VALUF? 

      

o7AsCrENSSUS 
OTR/LUMINA OY 

1A 
#100 

#119 

#129 

#130 

#140 

PTBIFOLOSSHS 
OTASLLIMTNADY



BOD 

cNaAD 

  

WATT EM® vEyAatan 

rATRY, 

  

TEOMTIMATE FLASH TIPE 
RECEIPT QF DOAT EEN 

ARNT ATA 

oe? Ney 

oF ae TATA 

no . 
ef . 
oF . 
a eeeenene 
o? STARE 
. DATA 

FLASH Yooa-arhy To 

PEON ST BF COPNEE ARM 

NTSPEAY JF AcciIMER 
STAALE Maar, PeNne?— 

VOUS CHASE rerians 
YONG RAK 

nm peannar 
29~nnaqay 
Danny daw 

        

arene TRye 

Venue bc revanr ) 
TPANGYE ESTOS te) 
tue qty : 

  

KEV TM 
eercren 

KEV TN UDR 

ARO EAD Tur 
neStErn 
CERTANC, 

      

ew prok Reyes 
Ragrryot vec mony 

Flag TO @r%ycey 
DECOINEE ANN TGpy AV 
tr AS Stlwen eTante 
OPM Ty pemne ryAS 
PACT ODT POs, 

      

apres 
rev f yp tera ow 

#ley 

#169 

#170 

ayay 

wlo4 

1A 
OTAFCOENS Ste 
a7 aA/| tw TAA OY



te 
+07 

an7 

++ 

RT FS CATION Cane 

FOP ASSUMED STARLF 

MRATY DENTE 7YCUS 
OHASF FeTIONN, 

O27 TS THE CMC ASSUH 
MED CPTTON: 

NODOT-EIRST PHASE 
LOAM ELTA 2 
CMe COMPUTES spo 
PARAMETERS FNP 

FIRST PEASE, 
ANOO2-SECTNO PHASF- 

NO AORET TONAL 
DNATA REQUYDEN? 
Cul CALCULATES 
sce oApameTeps 

EMP SFFOND OKASF, 

WATT FOR KFYROARN 
ENTRY 

TFRMINATE FLASH Uema 
RECETOT QF ppt Fo 
OQ NEW MATA 

oP oNFW . 
oF a DATA . 

ra . . 
ef Sette nnn en . 
oF STORE MATA . 
oF wenn w nee . 

ra . . 

  

DEST PT porate, 
FLAG . 

    

TS THIS PHASE CETTON 

EAeRECT? 

  

  

oN 

KEY TN . 
pROrFEn . 

KEY IN V22F 
AKD LAD NFR 
SIPER NOTION 
cong qN Ro, 

BuAgr aS 

YY NI 

are fcrp Site 
DTAs[UIMINAOY 

1A 
#200 

#219 

#229 

#239 

#240 

#27549 
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PURPOSE: 

ASSUMPTIONS = 

LM STAPLE ORBIT “IDCCURSE TARGETING (Sf) PROGRAM (P79) 

LcGIic REV 06 07/09/68 

(Ey TO CALCULATE THE REQUERED CELTA V AND OTHER INITIAL COADITIONS REQUIRED BY THE LGC FOR LM EXECUTION OF THE 
NEXT PCISSEBLE MEECOURSFE CORRECTION OF THE STABLE CRAIT TRANSFER PHASE OF AN ACTIVE LM RENDEZVOUS. 

(2) TO CCMPUTE ANN DISPLAY SUITABLE INFORMATION TO ENABLF THE CREW TO ENTER THE FINAL RENDEZVOUS PHASE AT THE CORRECT 
TIME TO COMPLETE THE RECUIRED THRUSTING MANEUVER. 

{1} THE ISS NEEC NCT SE CN TO COMPLETE THIS PROCRAM, 

(21 IF P20 1S IN OPERATION WHILE THIS PROGRAM IS OPERATING THE ASTRONAUT MAY HOLD AT ANY FLASHING DISPLAY AND TURN ON 
THE RENDEZVOUS SIGHTING MARK ROUTINE CELTHER R21 OR R23) AND TAKE OPTICS MARKS AND/OR HE MAY ALLOW VHF RANGING MARKS 
TQ ACCUMULATE. SFE P20 FOR CETAILED DESCRIPTION. 

(3) ONCE THE PARAMETERS REQUIRED FOR COMPUTATION OF THE MANEUVER HAVE BEEN COMPLETELY SPECIFIED, THE VALUE OF THE 
ACTIVE VEHICLE CENTRAL ANGLE OF TRANSFER [S COMPUTED AND STORED. THIS NUMBER WILL BE AVAILABLE FOR DISPLAY TO THE 
ASTRONAUT THROUGH THE USE CF VO6N52. 

THE ASTRONAUT WCULC CALL THIS DISPLAY TO VERTFY THAT THE CENTRAL ANGLE OF TRANSFER OF THE ACTIVE VEHICLE FS NOT 
WITHIN 170 TO 190 DEGREES. IF THE ANGLE IS WITHIN THIS ZONE THE ASTRONAUT SHOULD REASSESS THE INPUT TARGETTING 
PARAMETERS BASED UPON DELTA V ANC EXPECTED MANEUVER TIME. 

(4) THE OPERATICN OF THIS PROGRAM UTILIZES THE FOLLOWING FLAGS. 

ACTIVE VEHICLE FLAG — DESIGNATES THE VEHICLE WHICH 1S COING RENDEZVOUS THRUSTING MANEUVERS TO THE PROGRAM WHICH 
CALCULATES THE MANEUVER PARAMETERS, SET AT THE START OF EACH RENDEZVOUS PRE-THRUSTING PROGRAM, 

FINAL FLAG-SELECTS FINAL PRCGRAM DISPLAYS AFTER CREW HAS SELECTED THE FINAL MANEUVER COMPUTATION AND O[SPLAY 
CYCLE. 

(5) THE TIME OF INTERCEPT (TCINT?) WAS DEFINED BY PREVIOUS COMPLETION OF THE LM STABLE ORBIT RENDEZVOUS TARGETING 
USOR) PROGRAM (P78) AND TS PRESENTLY AVAILABLE IN CMC STORAGE. 

{6} THIS PROGRAM ITS SELECTED AY THE ASTRONAUT BY DSKY ENTRY.
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PURPISE : 

ASSUMPETTEONS ¢ 

PROG 

CONT 

  

CINAL AUTOMATIC eeanecr Trowyate berger orev na TES2OF5R 
PAHTENE (PON) 

1 TR PRAVINE A STANNAPN FXTYT FOR PRIFOAMS, ANT AN OPTION TO SELFCT ANY P29G2AM XESTREQ, 

(2) Te PONVIRE A GERFSAL NFSCOTETION OF THE COMPIITFR ACTIVETY FOLLOWING ANY VATEYKE 

(7) THE FALLING PROGIAM HAS SHCTESSFULLY COMPLETED ALL ITS FUNCTIONS OR THE AMEDATIE HAS PREMATURELY TERMINATED THE 
PRAGRAM, 

(2) THE COMPUTED CHECKS CM THE SFNAEZVNUS PPACESS FOLTAWING ANY V37°Xx¥E TN THE FORLOWING WAYS: 

{AP TF P20 TS THE NEW DPIGPAM KEYER JN AND TS MOT PRESENTIY RUNNING AND WAS NOT RUNNING IN THE BACKGROUND 
TT WILE TE STARTET AS A NFW PROGRAM, 

FRY TE HPA TS THE NEW OPAGRAM KEYED TN ANN 220 TS PRESENTLY RUNNING €T.2F. 20 MESPLAYER IN THE PRNG 
LECHTS) TT wTLt 9 STARTER AS A NFW PRAGRAM CIDE. PE-INITIALIZEDS. 

OC) TE PIN TS THE SEW PRICE AM KEYED EN AND TS NAT PRESENTLY THE ONLY PROGZAM RUNNING (Cf.F. A PROGRAM NTHER 
THAN P20 TS SESPLAVEN IN THE POPC LIGHTS) AND P20 TS RUNNING TN THE SACKGROUNE THE PRAG LIGHTS 

WELL RE FHANSEN TO 90 AND PIN WHEL STAPT AT REPO P20 WITH THE FLAGS SFT 19 ALLOW TPACKING AND UPDATING. 

CNY TE PAN TS SFLECTFC, THF PENNFIVFUS FLAG TS PFSFT (SHUTS MFF P29) AND 900 TS STARTED. 

(FY TR A PPACRAM PTH™Q THAN PON AND POO TS KFYEN IN, THE MEW PROGPAM WELL RFE STAPTEND AND THE PROG 

(TGHTS WILL JESPLAY THE NEW PROGRAM, THE COMPUTER WILL THEN ATTEMPT TO RESTART P20 AND WILL BE SUCCESS— 
FI TF O99 WAS PLUNATNG EN THE BACKGROUND AND THE NEW PROGRAM WILL ALLOW TRACKING. 

cme GROEN, CREW CHECKLIST TIME TOTAL 

TIME 
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TMU STATUS CHECK ROUTINE (RC2) LOGIC REV 03 04/12/68 

PURPOSE: (1) TQ CHECK WHETHER IMU 1S ON AND IF ON WHETHER IT IS ALIGNED TO AN ORIENTATION KNOWN BY THE CMC. 

(2) TO ESTABLISH A PROGRAM ALARM AND STORE AN ALARM CODE IF THE IMU IS OFF CR NOT ALIGNED TO AN ORIENTATION KNOWN BY THE CMC. 

ASSUMPTIONS: {13 THE ROUTENE IS CNLY AUTOMATICALLY SELECTED. 
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PUR POSE: 

CEGITAL AUTOPILOT DATA LOAD 
ROUTINE (P93) LOGIC REV 06 07/09/68 

(1) TC LOAD AND VERIFY CMC DIGITAL AUTOPILOT (DAP) CATA. 

(2) TC PROVIDE TRE CREW A MEANS FOR SELECTING APPROPRIATE CCAST AUTOPILCTS. AFTER COMPLETION OF THIS ROUTINE, WHICH 
TDENTIFIES THE VEHICLE CONFIGURATION, THE USE OF VERB 46 ENTER ("ESTABLISH GNC CONTROL") WILL CAUSE THE APPROPRIATE 
DAP TO PECOME ACTIVE, 

ASSUMPTIONS: (1) THE MCMENTS CF IARERTIA AND CTHER PERTINENT PARAMETERS ARE STORED IN THE CMC AS A FUNCTION OF THE KEYED IN 
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WEIGHTS. 

(2) THE TVC DAP REDUCES THE VALUE FOR WEIGHT LINEARLY AS A FUNCTION OF SPS MANEUVER TIME DURING SPS THRUSTING 
PROGRAM (P49} MANEUVERS ONLY. ALL THRUSTING MANEUVERS THAT ARE PERFORMED WITHOUT USING P40 COULD CAUSE THE CMC*S 
KNOWLEDGE OF WFICKT TO BE CCMPROMISED, 

(3) THIS ROUTINE [S SELECTER BY THE ASTRONAUT BY OSKY ENTRY. 

(4) THIS RCUTINE IS NOT AVATLAPLE IF UNDER THRUST VECTOR CONTROL. 
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PURPOSE: 

ASSUMPTIONS : 

S-PRAND ANTENNA RCUTIAE (R05) LOGIC REV 10 11/27/68 

(1) TO COMPUTE AND CESPLAY THE TWO STFFRABLE S-RAND ANTENNA GIMBAL ANGLES WHICH WILL POINT THE ANTENNA TOWARC THE 
CENTER OF THE EARTH, 

(1) THIS ROUTINE CAN 3E INITIATED ONLY WHILE THE CMC IDLING PROGRAM (P00) IS IN OPERATION. 

(2) THF IMU TS CN AKO ALIGNED 

(3) THIS ROUTINE TS SELECTED BY THE ASTRONAUT BY OSKY ENTRY. 
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PENOE7VOUS TRACKING SIGHTING MASK ROUTINE (921) Lecic REV OR UL/27/ 48 

(1) TC PPRE eM SIGHTING MAPKS TN CONJUNCTION WITH THE RENDEZVOUS NAVIGATION PROGRAM (P20}. 

ASSUMOTTONS © (C1) STCRTINGS ARE MATE CN TEE LM USING THE SXT, 
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(2) WHEN THE CMC ACCEPTS A MARK TT RECORDS AND STORFS § ANGLES {4 TCOUS AND 2 GCNUS) AND THE TIME OF MARK POSITION 
#1 AND MOVES PREVECUS MARK DATA CEF ANY) TH POSITION #2. LE A MARK TS REJECTED (BY PRESSING MARK REJECT BUTTON} THE 
MARK DATA IN POSTTION #1 15 FRASED. 

THE BEANE ZVOUS TPACKING DATA PROCESSING ROUTINE (R227)ATTEMPTS TO PROCESS THE MARK DATA (TF ANY) BN POSITION #2 ONCE EVERY 4 SECONDS. TR DATA ES 1N POSTTLON #2, IT 1S MOVED TO POSITION #4 FOR PROCESSING BY (R22). TF NO DATA IS IN 
POSTTTON #7, BR 22 INTFAROCATFES POSITION #2 AFTER & SECONDS, 

TR MAPK S APE MANE AT A GREATER FRFQUENCY THAN P22 PROCESSES THEM THE OVERELAW FROM POSTTION #2 18 LOST. 

CU) THE TRACK ENG ATTETUNE ROUTINE (ROL) WEEE AUTOMATICALLY BOLD RENDFZVCUS RFFEFAENCE VFCTOR AIMED AT THE LM» TF THE 
SC CONTROL SWETCH TS PLACED AT CMC, TE THE AUTOMNDE TS SELECTED AND TF THE PREFERRED ATTITUDE FLAG IS SFT. 
fFOTHE EREP MODE £5 SECC TRO THE ASTRONAUT MAY HOO THE LM IN THE FTELO OF VIEW USING THE MINEMUM IMPULSE CONTROLLER. 
tr OTHE ATTITUOR HOLD MONE TS SFLECTFO THE ASTRONAUT MAY HOLD THE LM IN THE FIELO GF VIEW USING THE ROTATIONAL HAND 
CONTROLLER, 

{4} THIS ROUTINE TS MANUALLY SFLECTED BY THE ASTRONAUT BY KEYING IN VS57E. 
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RENDEZVOUS TRACK ING CATA PROCFSSING ROUTINE (R22) 11/27/68 

PURPOSE: (17 TC PROCESS RENDEZVOUS SIGHTENG MARK OATA TO UPDATE THE STATE VECTOR OF EITHER THE CSM OR LM AS DEFINED BY THE 

STATE VECTOR FLAC (SFE P20). 

(2) TO PROCESS RENDEZVCUS VHF RANGING DATA TO UPDATE THE STATE VECTOR CF EITHER THE CSM OR LM AS DEFINED BY THE 

STATE VECTOR FLAG (SEE P20). 

ASSUMPTTONS: (1) THIS RPAUTINE 

PROG 

CONT 

TS AUTCMATICALLY SELECTED BY TKE RENDEZVOUS NAVIGATION PROGRAM (P20). 

(2) VO6N4S9 DISPLAVEC IN THIS ROUTINE IS A PRIORITY DISPLAY AND WILL REMAIN UP A MINIMUM OF 2 SECONDS. RESPONSE AFTER 
2 SECONDS WILL CAUSE THE PROGRAM TO CONTINUE AS DESCRIBED. 
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BASED ON THE DATA 
AND [TS SOURCE 

(OPTECS OR VHF ANC, 
IF OPTICS-PRIMARY OR 

BACK UP) 

CALCULATE THE RE- 

QUIRED CORRECTION 

TO UPDATE THE STATE 
VECTOR DESTCNATED RY 

THE STATE VECTOR 

FLAG (SEE P20). 
FOR DESCRIPTION 

OF UPDATE PROCESS 

REFER Tf) SECTION 

52050202 OF ROTT 

IS THIS THE 2ND 
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FCR THIS MARK? 

R22/COLQSSUS 

#150 

#160 

#170 

#180 

#190 

R22/COLOSSUS



      

. . R22/COLOSSUS 

» 14 THE MAGNITUDE . 
« OF THE STATF VECTOR 
« CHANGE GREATER THAN 
« THE TEST TOLERANCE 
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» DELTA R-MAGNITUCE . aeeee 
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» AFTER INCORPORATION ON THE LM AND . 
« OF THIS MARK DATA. NISCUSS OUT OF . 
. IN FPS TO THE NEAR- TOLERANCE CON- . 
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PURPOSE: 

ASSUMPTIONS: 

BACKUP RENDEZVOUS TRACKING SIGHTING MARK ROUTINE (R23) LOGIC REV 08 11/27/68 

(1) TO PERFORM SIGHTING MARKS IN CONJUNCTION WITH THE RENDEZVOUS NAVIGATION PROGRAM (P20) BY USE OF A BACKUP OPTICAL 
DEVICE. 

(1) THE ASTRCNAUT KNOWS THE COGRMINATES (OPTICS) OF THE ALTERNATE LOS HE MUST USE FOR THIS ROUTINE 

  

EDIT 
+4 {2) WHEN THE CMC ACCEPTS A MARK [TT RECORDS AND STORES THE 3 TCOU'S, THE CONTENTS GF NOUN 94 AND THE TIME OF MARK IN 
+08 POSITION #1 AND MOVES PREVICUS MARK DATA (IF ANY) TO POSETION #2. IF A MARK IS REJECTED BY KEYING IN V86E THE MARK ++ DATA IN POSITION #1 IS ERASED. 
PCR THE RENDEZVOUS TRACKING DATA PROCESSING ROUTINE (R22) ATTEMPTS TO PROCESS THE MARK DATA (IF ANY) EN 
4m POSITION #2 MINCE EVERY 4 SECONDS. TF DATA ES IN POSITION #2, IT IS MOVED TO POSITION #3 FOR PROCESSING BY (R22). IF ++ NO DATA TS IN POSITIGN #2, 822 IATERROGATES POSITION #2 AFTER 4 SECONDS. 
+08 
++ (3) THIS ROUTINE TS MANUALLY SELECTED BY THE ASTRONAUT BY KEYING IN V54E. 
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PURPOSE: 

ASSUMPTIONS: 

  

  

ORAIT PARAMETER CISPLAY RCUTINE (R30) LCGIC REV 11 11/27/68 

(1) TC FROVIDE THE ASTRONAUT PERTINENT ORBITAL PARAMETERS COMPUTED PY THE CMC TC SUPPLEMENT ORBITAL INFORMATION 
PROVIDEC HIM BY THE GROUND. 

(1) THE COMPUTATIONS MACE DURING THIS ROUTINE ARE UPDATED ABQUT EVERY TWO SECONDS ONLY IF THE AVERAGE G ROUTINE 
TS ON WHEN THIS ROUTINE IS CALLED. 

(2) THE VALUE CF TFF OR TF PER WILL BE MADE TO COUNT DOWN IF THE AVERAGE G ROUTINE 15 NOT ON WHEN THIS ROUTINE 
IS CALLED. 

  

+t 

+1t (3) TF TEF {S NOT COMPUTABLF (PER ALT IS GREATER THAN 300,000 FT IN EARTH ORBIT OR GREATER THAN 35,000 FT IN te LUNAR ORAIT) THE CMC WILL SET TFF EQUAL TO -59859 AKD COMPUTE TF PER AND STORE IT IN N32. THE ASTRONAUT MAY CALL 
EDIT TT BY KEYING IN N32E. 
+ 

+10 (4) LF THIS ROUTINE IS CALLED WHILE THE EARTH ORBIT INSERTECN PROGRAM (P11) IS CN OR WHEN IN CMC IDLE PROGRAM (P00), +AND THE CMC WILL DISPLAY SPLERROR IN NSU BY KEYING IN NSOE. IF THE APOGEE IS ABOVE 300,000 FT ALTITUDE AND THE PERIGEE 
+ 1S BELOW 300,000 FT ALTITUDE ABOVE THE LAUNCH PAD, SPLERROR WILL BE DISPLAYED AS THE DISTANCE BETWEEN THE PREDICTED +11 AND THE DESIREO ABORT TARGET. IF THESE CONDITIONS ARE NOT SATISFIED, SPLERROR WILL BE DISPLAYFD AS THE DISTANCE ’ BETWEEN THE PRESENT POSITION VECTOR AND THE DESIRED ABORT TARGET. 
+ 

+ (5) REFEP TO THE NCUN LIST IN THE BACK OF THIS DOCUMENT FOR DEFINITION OF THE CONTENTS OF NOUNS 32 AND 50. 
++ 

PCRS 509 (6) THIS ROUTINE IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY. 
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RENDE7ZVCUS PARAMETER DISPLAY ROUTINE NO 1 

  

(R31) 

LOGIC 

  

PURPOSE: {11} TO OFSPLAY AT ASTRONAUT REQUEST CMC CALCULATED RENDEZVCUS PARAMETERS (RANGE, RANGE RATE, THETAD 

ASSUMPTIONS: (1) RANGE ANC RANGE PATE ARE CALCULATED BY THE CMC ON THE BASIS OF THE STORED LM ANDO CSM STATE VECTORS AND DC NOT 

REQUIRE THAT THE ISS BE ON. [SS MUST BE ON AND ALIGNED TO A "KNOWN" GRIENTATION IF A CORRECT DISPLAY OF THETA ES 

DESTRED. THE RANCE/RANGE RATE/ THETA DISPLAY [S NOT INHIBITED HOWEVER [TF THE IMU 1S NOT ON AND ALIGNED. 

(2) THE ROUTINE ITS SELECTED BY THE ASTRONAUT BY OSKY ENTRY. 
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CONT TIME 
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LOGIC REV 5 PCR MIT 64 0u2u3600 
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